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（Concentration Mean ±SD = 0.064 μg/L, Molecular Ratio （Pt:rDRH） = 
0.0174:1）后，统计每分子 rDRFerritin 蛋白壳最多可包裹 43 分子的顺铂
（CDDP），构成了纳米顺铂核-铁蛋白。相对阳性对照（13.9 %）条件下，纳
米顺铂核-铁蛋白（Nanometer Cisplatin Core-Ferritin, NCCF）能更有效诱导
Hep G II 细胞凋亡（23.5 %），提高了顺铂的利用率及药效。 





































Massive researches have reported there is one kind of protein called ferritin existed in 
animals, plants and microorganisms which could store iron for multiple vital 
processes. Ferritin molecular structure consists of protein capsid, iron micelle and 
multiple tunnels. For the past few years, there have been plentiful researches about 
construction of nanometer drug core-ferritin, but seldom about nanometer cisplatin 
core-ferritin. At present, the cisplatin and carboplatin are the main antineoplastic 
drugs with the broad clinical spectrum, but they have vastly clinical dose limitation by 
their severe renal toxicity and drug resistence. So the impending challenge has been 
put out on how to elevate the pharmaceutical effect, reduce the toxicity and avoid the 
resistence. 
Aiming at the pharmaceutical flaw of platinum antineoplastic drugs illustrated above, 
this study addressed the biochemical characteristics of Danio rerio ferritin H and M 
subunits （no L chain found in zebrafish） and epressional levels in six organs, and we 
constructed a protein drug delivery system using rDRFerritin packaging multiple 
platinum anti-cancer drugs. The data showed that rDRFerritin could package at most 
43 CDDP molecules in one protein almost without outer surface binding 
（Concentration Mean ±SD = 0.064 μg/L, Molecular Ratio （Pt:rDRH） = 0.0174:1）, 
and induce more Hep G II apoptosis （23.5 %） than in the positive control （13.9 %）. 
The nanometer cisplatin core-ferritin could effectively elevate the pharmaceutical 
effect than the free cisplatin, meanwhile reduce the toxicity.  
We also measured each subunit mRNA level in the brain, gill, liver, intestine, muscle 
and egg （which actually is ovarian follicle） of the both genders of D. rerio under 
natural and ferric （0.3, 1.0, 5, 10 and 20 mg/L） or ferrous （0.3, 1.0, 2.5 and 5.0 
mg/L）  ion threatening circumstances for 24 h. The experiment aimed at the 
relationships between the iron element and the subunits’ expression levels using 
zebrafish as animal model, had provided significant scientific basis for elaboration of 

































次发现，并在 1937 年因为 Laufberger 从马脾中成功分离而正式命名为铁蛋白
（ferritin）。该蛋白是由 24个四螺旋束亚基组成的中空球形蛋白，广泛存在于从
细菌到脊椎动物的几乎所有生物中[1]，行使储存可溶性铁代谢铁的生理功能。铁
































图 1 体内铁动力学[14] 


































图 2 小肠铁吸收调节示意图[15] 
Figure 2 Model for the regulation of intestinal iron absorption 
 
铁元素缺乏可增加某些疾病的发病率和致死率，尤其是在以谷类为主食的发

















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
